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$in** the c soarsat of su1n rhesponse In T~wN~uMt~n
*#Unat uaalpoz hUs provv an wvr.3A*2U ctwrit.m %.%%Wu

in rtcuimt yeas" the wse" of using dg~~~ia 0! antu 4 levels
for thi ug p (NoakdosIcs NOiNqanoM) h~b~wa~. impudt. most
specalistep (wdsiý MoCartby, and Dmowm bold OMa O~N&UPM o *-

aity is related to nieutral~satics IW maboieag %ifll others
(Ntkatukovaq Yeasqanova) believe that On LVDMpora 1ad&% *.ý 25=A=Utt
apinst =02llp= is the level of santlhat1`-mi 0 A Z~d'asal do-
crams in the antibody level takes pL,%.foloi* ta~ atIPS (Collier
8041 Sohoaifold) I vacoinal Imuanity is lcov 4th t!i8.s fi~~aity
Zia*$ (croes).

-Date -on the vstio anid durstiosi of -ihs pnw oe vawliori antlt
toaies foflowing ~.noculatiom UMAXb o~tkltoj kord toz
the data of most inrmestigitors (Xinqtvaf DioWA*an NobMq) nutreolizing
antibodies a"e found in sers oonsidumb3 lo~ tbha wce saftieaslu-
UndzSn. OvqlemsAt-tixing antibodies do not sjmwr lna&U moone and
qraickly diespear (YACarthfy and 1Dow1*). Me " of skin reaction
qan IWOwlatioxi as a function of the. 0244am1_ m"#booj level has
bees little studied,, $me. authors (Mww Motsad Ot &I)
assert, that the quantity of antibodies dot~ie te clinaical oouzrse
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I of the inoculation, while others (Mineyeva) deny this dependence.
Presented in ThWs report are results of the study of certain

tdebaable and little :"udied problems of humoral anti-smallpox immu-
nity• The recordi,: of results of revaccination of persons with
deuovaccine prepared at the lustitute of *idemiolog and Micro-
biolo~y imeni Gainaleya was carried out on the third, fifth, a'I.! aeventh
day and these results were found to be positive if the skin reaction
followed the primary type, and negative, if it was sbnent or followed
the rapid type, Stera from inoculated patients was obtained by vena-
puncture. The homagglutinaxtion-inhibition reaction followed the ac-
cepted method at zoom temperatiure, and contact of the serum containing
two hemaoutinating mntigen units continued for 45-60 minutes. The

j component-flxation reaotion was performed according to the usual method,
and complement fixation was carried out at 40 for 18 hours. The neu-
tralization reaction followed the method of McCarthy and Downie. Con-
tact of equal volumes of a mixture of various five-fold dilutions (up to
1:127) of sera studied with a constant dose of smallpox virus (small-
pox-forming anit per ml) was carried out at 35" for 2-21 hours.

During the f:rst series of experiments, we compared the ratio
between the antihemagglutinins and neutralizing antibodies in the sera
of 233 revacoinated persons (Table 1). The interml of time betweenr the last inoculation and blood sampling ranged fromy 15-20 days to 12
month s.

TABLE 1
Pzatio Botween Antihemagglutinins and Neutralizing Antibodies

qacikLo $ uo~c g.- N~iuw.4= mpu as:1~MCTpzrmyoWOMTW.V a~mw sr-

(V i % 02 U s 1: 1: :25 :P: 12

<1:0 31 13,S i 6,•4 1 58 ,5 35.5 12,9
1:10 0 12.0 70 5 17.1

:: , 0 4 8,7 29,? 30 "4 i 32,2
1~&--:.& . ~I ' :~ 17:85 64,7

.1 1.. c • •i 2••. .;.. S27,5

f - 0 u undiluted serum zedw the number of "potmarks" compared to

j the control down to less than 50 %. 2 U - undiluted serum.
LEGENDt a) titer of antihemagglutinin; b) number of sera; o) absolute;
d) nmber of sera with liters of neutralizing antibodies (in percentage)

) "is listed; e) 01; f) 1A ; g) total.

4 IThe results of the experiments showed that among titers of the
reactions studied there was usually a direct dependence observed. For
ex ple, the number of sera neutralizing the virus at the dilution >
1:5 was 87.1, 91.9, and 100 %, respectivsly, for sera with the following



antihemseglitinin titers -- 110,t N1:2.140, and 1:80.l1 '60. HoweVer,
the absncoe of antiomagglutinins In the 1:#10 titer sUil did not si-
gnify that neutislising antibodita was totul3y laking In thewe tit*XBS
theme entities were oontained at a I s5 titor In 67.A of sw* got* and
were totally lacking only in 6-4 % of a#M studied.

The proesero md level of sltih..luinjups neurait sing and
oocuplmet-fixating antibodies =aqled s~te sam Poriods of time
followine revaccination. It was esta~blie4 that If the satibaS-
gglutinin titer was leos than 110, oaqilumnt~fiatnUM antiboftes In
the 1:10 titer 4wer also abentp while at th 1:00-1:s4 titers th
were detesdin 35.4% ofwso&ae utodi. Md wer posee t at titers
of I,100A s40 in 100 %# In sera. having "ij sztftmalti levels
(1180-1:160),

In a cosareiv st%# of the le0el of Oftihoi uttidus and
neatrulizing anioisIn were sple4 at different, tmes Molowing

In~aIon (Table 2),j It was establidied that in 15-20 fts after
"Teaccliitions 9205 % of the sea contained miimIti~a i
titeu 3o 1:10; In 1-3 mionths the umber of uWep4vei newting sona
Increased to 30/5 %g In following Per~ods (4s meck as Up to 12 8mout).. -.

the wabuor of positiv, were romuined aprwiaately at the am lever
(87.8-M8.2 %)q but awikedly docressed In 1.5-2.5 yeams (74.35" )

* ~~~Altbou&a the mum mntiheb ltii titer dwr1ag the OsoAs of the
year rueald at the omWe level (1:20), a distinat traid to Gecrsased
antibody ocutent mee observed. in 1.5-2.5 years following resoouaation
60.25 of * ths ower did not contafn theean *ibodlos or Oemtnii tean
at a-lowtiter (1100). A similar relsitv sowe otwirdV14A XOMe
to witralising antibodies. In sWtio, t mA MWa4%"J.*
qWe a pouitive as well as a. negative saft resctin the Comt of anti.
body level decrease wae entirely the ems.

In other Investigatious, we dete~asm the ethOS of toe intemvl
between inoculations and their frequmn o= ths leel 0t kmw2 al irty
(table 3). It was established that the ism irni of mmstrel~ia
antibodi.. 13 a di~rect fimotion of the frepawq ot nwonlAsti and
the total nmvber of inoculations. Thia levhl zvemed "u v&Uai
OM:2) even after the first inoculation An a Svou of persos roysacimnted
#v&M six mofths. After the last two ImvasIuinmsp the level of
neaUtrlising antibodies inorsosid nukerk~ and amespd afWe four
inoculations !010125. It most be noted that not me of the 54 esus
investigated within this powap of individuals ocusaiels zamtreliii
sutibodiesat atiter loeuthanl1:5. A sisilar Irplahity wesalso
noted after a once repeated revaocizntio at an Intemvl of a year.
lbr the cas of a ~ige revaachnataici In two years 32 % of 4Me *sa
contained neutralising antibodie only In Ow. asked'ses -d their
avarp titer was lowter than other Wo~e of I=j2N ---..pres (185).

A clearly prammouid deadatof the-M~J~AIS0
on Owe frequssq of mnwaccina on and the total omber of noUai
wes lacking. Wei was fte to the faot that In most oass peromm 4t
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TABLE 2
Antibody Level at Different Times Following Last Revaccination

tiCCa'.0fn

152D ý OD10 .6 9 8,1. 12, 1 1:2 3 19 135 '33 !2
i-3ete .3 36/9 30.5 16J. .2 22.2 1:20 0 122.2556,02,22:25"6 13 °1 .:", i

~ 492~ 2.2 ~2S, 30',6 '24,610,21 :24 140 1322 ~"el" - 51 9 . ' .3, 27.4 21.61 5,9 :!• 5.823,79,62"s Q1:257h--2 .) 710 "5,634. 25,3 1 5' 2,61

The numerator dtands! for the number of sera investigated in the
hemagIutinin-inhbi'tion reaction, the denominator stands for the
number of sera. Imestiated kr the neutralization reaction.

* LEgenIDs a) tim' •ollowing lost revacination; b) number of sera in-
vestigatedt O)--ub•r 9f sera with different titers (in per cent);
dI antih alti e) averadl f) neutralizing antibodies;

Sundiluted; h)ae 1gd 1) 15.20 daja; J) 1-5 months; k) 4-6 months;
917-12 ,onths; a) 1.5-2.5 years.

f high content of Yautralizing antibodies following revaccination at
abort Interval'ewor not found to evidence subsequent increase in
li!antihem*~ut •, titer.

1h " i" • er of. ekin. reactions wts found to be a function
of the period folloiing the last reva2cination. For revacoinations

13, .. after six months," positive skin reaction was noted in 23 of 103 (22.3 %),
in a ear -In 51 bf 132 (38.6 5), and in two years -- in 371 of 862
(43 "• of persons emined.

-Coparison of the skin reaction at the original antibody level
revealed that in• group of persons with negative skin reaction, the
mean level of -Mihemau n was twice as high, and the level of
rneutralizing antilbodies even five times as high as in persons with
positive skin reaction. However, sinificant individual variations
were observed: in 5 of 23 persons with the inoculatory reaction a
high antlbemagglutinin level (1:40) and a high neutralizing antibody
level (1 12ý) Vere recorded~vhile in 9 of 80 persons with negative skin
reaction Antihh a lutinins were not found even at a titer of 1:10.
It must be noted that at-a sufficiently high antibody level and posi-
tive skin reaction, further increase in antibody numbers usually was
not observed. These facts ev;denced that in some cases the character
of ekin reactia- upon inoculation depended not only on the original
ant4 .body level, "blt A"O on local tissue inuenity, which vas supportedJ 1/ the foiluing wi"rvations., Mhen rmftaoinations were carried out,

AA •.. -* .4~4*' * .., -



AntiboV Level in Different Groups of TAu t in15-20 Days Following Last Remoimtion

I• I213 I 3 11•17 1 (:) 1:26,= ,, ,Ip , lo!ol~i I. j ,I ,.--i 2 187,/9 5 I 25 321 1 1:20 1 & 810 9 1:25
4 42!3 51 81 0 I5 1:40 0 a 9f 17 :01:1255 20/1& K2 16 20:4 3 1:~ .20 0 5 0 6 9:1:126

6 18 1 2 3 321 1- 1 '1 2 11.2

Ir MA I 13a10 101 831:2 1:250! 80 3~~ j o, 1:12_____ 9 1 1 2161 0. a:0 1%i ~ ma4I) 3/251, 9 18I7I 1:18 j #1f2 7[ 1 1:6
eaarks as for Table, 2.

LMQUD a) interftl between inoculttionsi b) nmabor of ftocalationso
a) mnuber of *am investilptedl d) rnuber of sone vithb ttera aslisted; 0) eant t~ tinins; f) aver-api g noutralisin,; antibodies;h) undiluteds 1) a Irage; J) six months; k) one yesx; 1) two year*.

A a ieptive skin reaction was observed In 1421 Inoulants. ZI n e f ivethey wee reinoculated with vaccine of the sm series, on the otherband, and in 895 persons (62.9 %) a positive asdn~reaotim developedOur observations shoved that in *erm omoftai antbheemaluttminsneutralising Antibrdies are Slveas presnt. The number of me, am-WAI* c neutrallsing antibodies on4 in the native state ws slight.Eev r lie should recall that the abeence of stibmsautin/al evi-dently does not point to an absence of humoml imIty, since in themepersons neutraliuzin antibodies can be present and ev somtimes at
hijg titer.

Therofoteo, v do not eorlude the possibility that the eitiate,of inmity Intensity only frm resmlt. of the heminlutinin-I4bition
reaction can be sowewhat understated.

Amen revOoization was carried out at an Interval of a ysar,
the percentage of positive akin moations wemedd 30 %, that jit, thevalue at which ama revac6ination of the regialcas pop~alticg Nosnecessrm , where it was established throv* spot o#eok of the Overalliunity. the re•ults of serologi•ua e tionI in this POUP ofImoouants pointed to an adequat•ly hbi 1le of harel a mijy,whch oonfimed the advisability of melw =eAOoft5umn of speiMio

S• ~ l $i i l ' i _ idSm m ~ ~ nt • m m - . . . . . . .
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coningnt ofprosadoc oesoe htjdmn ftels

cothegrotup of persons rendoncemretoed tat anuintervt of thoyarereos

satisfactory. However, it must be noted that 21.9 % of those inocu-
latod did not have ant~i~anlutinins, and the number of sera neutrali-
zinig virus only in the native state amounted to 32 %. Some of these
persons exhibited a low level of smallpox defense. Increasing the
extent of ijuinity in these persons can proceed only by reducing the
schedales between revacoination or by increasing the quality of the
smallpox vaccines. 7hereforo requirements of the quality of smallpox
vaccines must be raised, especially for revaccinations, up to the re-
cozzendai~ona of the World Health Organization and control instructions
of vaccine use imust Include the determination of preparation activities

of tissue cultures.

Conclusions

1 >1I. The rati.o of Immoral Antioamlipox antibodies has been studied.
Neutralizing antibodies were found in 99.1 ý, antihemagglutinins -- in
86.7 %, coMplsaant..ftxting antibodies -- in 50 % of sera eximined. A
direot relationship weas found between the level of antibemagglutinifts

* and neutzalizing antibodies.
>2 Pollowing revaccination# a gradual drop in antihemagglutinin

level was observed and In 1 .5-.25 years antihema;ggutIninS were contained
in 60.25 % of the Inonlanse- at a low titer (1010) or were absent
entirely. IeutralisIng anitibodies disappeared considerably more slowly
and by *bhe same period of time had been determined in 80 ýof inoculants

~ at atiter not less than 125.
_>-3. The level of neutralizing antibodies depended on the total

number of inoculatins. and intervals between such treatments. A high
level of these antibodies AV;~, ; 15) was observed in
revaccinations performed at an interval of 6-12 months. The level of
neutralizinig antibodies in revacoinations made after two years was
considerably lower (averaging 1:5), -nnevlcould
not, be established rnounced function of the total number
of inoou an the intervals between such treatments.

-p.'In persons reacting negatively to inoculation, before re-
vaccinations the mean antibody lovel, was higher than in persons

.4 reacting positively. However, significant individual fluctuations
-; in the character of skin reaction not coinciding with the antibody level

was noted.*,

-6.-
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5. The estimate of the colc ive immity from resultste

of inoculatory reactions was not reflected In the oziginal wtats
of ii~uunityq therefor, an appraisal of the anti-.smallpox l~ammity
is bost sought for from results of sAmpling detsmination of anti-

bodes.Revaccination ofthe population ms ecridotI h
case in wih25 A and more of sor& ezaained do not contain anti-
hemagglutinini at a titer of IslO.
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